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Outbreak of Salmonella Serotype Typhimurium Infection 
Associated with Eating Raw Ground Beef — Wisconsin, 1994 


Despite previously publicized outbreaks of illness associated with and recommen- 
dations to avoid eating undercooked meat, some persons continue to eat under- 
cooked or raw meat. This report summarizes the investigation of an outbreak of Sal- 
monella serotype Typhimurium gastrointestinal illness in Wisconsin associated with 
eating contaminated raw ground beef during the 1994 winter holiday season. 

On December 29, 1994, physicians in a group medical practice in Dodge County 
(1994 estimated population: 79,360), Wisconsin, reported to the Public Health Unit of 
the Dodge County Human Services and Health Department (DCHSHD) that during 
December 27-29 they had treated 17 patients with acute gastrointestinal illness char- 
acterized by diarrhea and abdominal cramps. At least 14 patients reported having 
eaten raw ground beef that was either plain or seasoned with onions and an herb mix 
during the 72 hours before illness onset. Stool samples for culture were obtained from 
11 patients; Salmonella serotype Typhimurium that did not ferment tartrate was iso- 
lated from seven specimens. Based on these reports and findings, the DCHSHD issued 
a physician alert and press release that encouraged affected residents to report their 
illnesses and physicians to obtain stool cultures from case-patients. In addition, 
DCHSHD and the Bureau of Public Health, Wisconsin Division of Health (WDOH), initi- 
ated an investigation of this outbreak. A probable case of Salmonella infection was 
defined as diarrhea or abdominal cramps with onset during December 22, 1994- 
January 4, 1995, in a resident of or a visitor to Dodge County or any of the four con- 
tiguous counties. A confirmed case was defined as a stool culture positive for 
tartrate-negative Salmonella Typhimurium. 

DCHSHD and WDOH identified 107 confirmed and 51 probable case-patients (Fig- 
ure 1); of these, 17 (16%) were hospitalized. Predominant manifestations of illness 
included diarrhea (98%), abdominal cramps (88%), chills (77%), body aches (71%), fe- 
ver (65%), nausea (60%), and bloody stools (43%). The ages of ill persons ranged from 
2 years to 90 years; 62% were male. 

To assess potential risk factors for illness, DCHSHD and WDOH conducted a case- 
control study including 40 case-patients who were randomly selected from the 
persons with a stool specimen culture positive for tartrate-negative Sa/monelia Ty- 
phimurium and 40 controls who were identified by random telephone digit dialing. 
The mean ages of cases and controls were similar (43 years for cases; 47 years for 
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FIGURE 1. Number of probable* and confirmed’ cases of Salmonella serotype 
Typhimurium infection, by date of onset — Wisconsin, December 22, 1994—January 
4, 1995 
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*Diarrhea or abdominal cramps with onset during December 22, 1994—January 4, 1995, in a 
resident or a visitor to Dodge County or any of the four contiguous counties. 
tStool culture positive for tartrate-negative Salmonella Typhimurium. 


controls). Of 40 case-patients, 35 (88%) reported having eaten raw ground beef during 
December 22-January 4, compared with eight (20%) of 40 controls (odds ratio 
[OR]=28; 95% confidence interval [Ci]=7—117). Among the 35 who ate raw ground beef, 
34 (97%) had purchased the beef from one butcher shop, compared with three (37%) 
of the eight controls (OR=56; 95% Cl=4-1881). Knowledge of previous reports of out- 
breaks related to eating raw or undercooked beef was less among ill persons than 
among controls (26 [65%] of 40 case-patients compared with 30 [75%] of 40 controls 
[OR=0.6; 95% Ci=0.2-1.8]). However, 22 (85%) of the 26 case-patients who reported 
being aware of previous outbreaks associated with consumption of raw ground beef 
continued this behavior compared with seven (23%) of the 30 controls with knowledge 
of previous outbreaks (OR=18.1; 95% Cl=4.0-92.0). 

DCHSHD and WDOH obtained from case-patients six leftover samples of raw 
ground beef that had been purchased at the butcher shop on five dates during Decem- 
ber 21-29 and served in different homes. These samples were cultured for Salmonella 
sp.; all grew tartrate-negative Salmonella Typhimurium. On December 30, 1994, staff 
of the Meat Safety and Inspection Bureau (MSIB), Wisconsin Department of Agricul- 
ture, Trade, and Consumer Protection (WDATCP), informed the proprietor of the 
butcher shop of a potential problem with consumption of raw ground beef from the 
shop and the need to properly label meat products. During the winter holiday season, 
the butcher shop sold both seasoned and unseasoned raw ground beef that had a 
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warning label regarding safe handling of poultry. On January 2, 1995, inspectors from 
MSIB examined sanitary conditions in the butcher shop, obtained invoices indicating 
the origin and the quantity of the meat used to prepare the ground beef, and inspected 
the raw ground beef production method and selling practice in the butcher shop. 

Meat from approximately 35 carcasses obtained from three different suppliers had 
been ground in the shop from December 21 through January 4. Leftover product was 
reported to have been discarded each day and not carried over for sale the next day. 
All parts of the meat grinder except for the auger housing were disassembled and 
individually cleaned and sanitized at the end of each day. This type of grinder allowed 
easy disassembly of the auger and other smaller parts; the auger housing was at- 
tached to the grinder with nuts and bolts and required a wrench for removal. However, 
the cleaning staff had not received instructions regarding removal of the auger hous- 
ing and had cleaned only surfaces of the tunnel-like space for the auger with a brush. 

Meat remnants were present in the auger housing when the grinder was disassem- 
bled. Twenty environmental swabs of the equipment and the areas related to the 
production of the ground beef were obtained for bacterial culture; all were negative 
for Salmonella sp. Stool specimens obtained from ail five butchers at the shop were 
cultured; one was positive for tartrate-negative Salmonella Typhimurium. Although 
this butcher denied illness, he had eaten raw ground beef at the shop during the out- 
break interval. 

Reported by: PA Frazak, MPH, Public Health Unit, Dodge County Human Svcs and Health Dept; 
JJ Kazmierczak, DVM, ME Proctor, PhD, JP Davis, MD, State Epidemiologist for Communicable 
Diseases, Bur of Public Health, Wisconsin Div of Health; J Larson, R Loerke, Meat Safety and 
Inspection Bur, Wisconsin Dept of Agriculture, Trade, and Consumer Protection. Div of Bacterial 
and Mycotic Diseases, National Center for Infectious Diseases; Div of Field Epidemiology, 
Epidemiology Program Office, CDC. 

Editorial Note: The investigation of this outbreak implicated consumption of contami- 
nated raw ground beef as the source of Sa/monelia infection. Inadequate cleaning 
and sanitization of the meat grinder probably resulted in ongoing contamination of 
ground beef over many production days. The outbreak occurred during the winter 
holiday season, and some patients reported that consumption of raw ground beef 
during these holidays was a practice brought from Europe by their ancestors. The 
decline of cases after the holidays may have occurred because ground beef from the 
implicated butcher shop was no longer consumed raw or because the grinder was 
cleaned more thoroughly after WDATCP personnel spoke with the proprietor of the 
butcher shop on December 30. The five persons who became ill but did not report 
eating raw ground beef may not have remembered eating the raw ground beef, may 
have eaten undercooked ground beef or food that was contaminated from the raw 
ground beef, or may have become ill through person-to-person transmission. 

Raw ground beef previously has been implicated as a vehicle for transmission of 
Salmonella (1,2), and undercooked ground beef is the most frequently recognized 
vehicle for Escherichia coli 0157:H7 infection (3). The prevalence of Salmonella in 
beef ranges from 1% for raw beef carcasses (4) to 5%-7% for ground beef (U.S. De- 
partment of Agriculture, Food Safety and Inspection Service, unpublished data, 1994). 
Prevention measures include warning consumers of the health risks associated with 
eating raw ground beef and encouraging them to thoroughly cook ground beef and 
to adhere to safe foodhandling guidelines. Safe cooking and handling labels on raw 
or partially cooked meat and poultry are now required by the U.S. Department of 
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Agriculture (USDA). However, the presence of safe foodhandling labels does not 
ensure adherence to safe practices. For example, an investigation of risk factors for 
sporadic E. coli 0157:H7 infection indicated that of 43 food preparers who reported 
reading the safe foodhandling label on meat packages, 33 (77%) admitted to practices 
specifically discouraged on the label (5). 

The investigation in Dodge County underscores that knowledge of health risks is 
not consistently associated with desirable changes in behavior. Despite public health 
warnings and publicity about related outbreaks, some consumers in Dodge County 
and elsewhere have continued to eat raw or undercooked foods of animal origin. For 
example, a telephone survey of a national sample of adults conducted by the Center 
for Food Safety and Applied Nutrition, Food and Drug Administration (FDA), during 
December 1992-February 1993 indicated that 53% consumed raw eggs; 23%, under- 
cooked hamburgers; 17%, raw clams or oysters; 8%, raw sushi or ceviche; and 5%, 
steak tartare (raw hamburger meat) (6). Consumer advisories can be more effective if 
targeted to specific cultural or ethnic groups with such high-risk dietary practices, and 
WDATCP is planning two press releases this winter holiday period to warn consumers 
of the risks associated with eating raw ground beef. 

In addition to consumer advisories, interventions to reduce the risks associated 
with the consumption of ground beef include the needs for 1) producers of ground 
beef to emphasize employee education and training on the recommended methods of 
cleaning and sanitizing meat-grinding equipment; 2) manufacturers to design meat- 
grinding equipment that is easily accessible for cleaning and sanitization; and 3) state 
regulatory and inspection authorities to adopt and enforce FDA’s Food Code model 
requirements, which offer specific recommendations for handling, cooking, and stor- 
ing raw meat; cleaning and sanitizing equipment and utensils; designing and 
constructing equipment; and advising consumers about the risks associated with con- 
sumption of raw or undercooked food of animal origin (7). The USDA‘s Food Safety 
and Inspection Service also has proposed changes in the meat and poultry inspection 
system to improve assessment and control of microbial pathogens in raw meat and 
poultry (8). Consumers can obtain more information on safe meat handling from the 
USDA‘s Meat and Poultry Hotline (telephone [800] 535-4555). 
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BB and Pellet Gun-Related Injuries — 
United States, June 1992-May 1994 


Each year in the United States, approximately 30,000 persons with BB and pellet 
gun*-related injuries are treated in hospital emergency departments (EDs) (7). Most 
(95%) injuries are BB or pellet gunshot wounds (GSWs); 5% are other types of injuries 
(e.g., lacerations sustained inadvertently while cleaning or shooting a gun or contu- 
sions resulting from being struck with the butt of a gun) (7). Most (81%) persons 
treated for BB and pellet GSWs are children and teenagers (aged <19 years). To assist 
in developing strategies for preventing these injuries, CDC analyzed data from an on- 
going special study of nonfatal gun-related injuries conducted using the National 
Electronic Injury Surveillance System (NEISS) of the U.S. Consumer Product Safety 
Commission; this study has characterized the epidemiology of BB and pellet GSWs 
among children and teenagers in the United States during June 1992-May 1994 (2). 
This report summarizes the circumstances of six cases of BB and pellet gun-related 
injuries identified through NEISS and presents the findings of the analysis of NEISS 
data. 

NEISS includes a probability sample of 91 hospitals selected from all hospitals with 
at least six beds and that provide 24-hour emergency service (2 ). Data were weighted 
to provide national estimates of injuries treated in hospital EDs in the United States 
and its territories (7 ). 


Case Reports 


e A 9-year-old boy was struck by a BB beneath his lower left eyelid after he stepped 
from behind a board at which other children were shooting. The children had been 
left unsupervised following a youth club target practice session. 

A 16-year-old boy sustained a severe midbrain injury from a self-inflicted combina- 
tion BB/pellet gun GSW through the roof of his mouth. 

A 9-year-old girl incurred a pellet injury to the back of her right ankle after four boys 
fired a pellet gun at her from a passing car while she was walking on a sidewalk. 
A 10-year-old boy sustained injuries to his neck and trachea after being struck by a 
BB from a gun that had been fired unintentionally by an unspecified person. 

A 13-year-old boy was shot in the neck with a BB gun while he and a friend were 
playing in a house. The friend, who believed the gun was unloaded, had aimed the 
gun at the 13-year-old and pulled the trigger. 


A 16-year-old boy sustained a penetrating injury to his right eye after being struck 
by a BB that ricocheted from a gun fired by a friend. 


*In this report, the terms BB gun and pellet gun refer to nonpowder guns that use compressed 
air or gas to propel lead pellets or steel BBs. 
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Summary of NEISS Data 

During June 1992-May 1994, a total of 959 BB and pellet GSWs among children 
and teenagers were reported through NEISS. Based on these reports, an estimated 
47,137 (95% confidence interval [Ci]=39,746-54,528) children and teenagers were 
treated for BB or pellet GSWs in hospital EDs during this period (an average of 
23,600 per year or 65 per day) (Table 1). The incidence of BB or pellet gun-related 
injuries was highest for males (53.5 per 100,000 population) and children aged 
10-14 years (66.6 per 100,000 population) (Table 1), and the sex- and age group- 
specific rate was highest for males aged 10-14 years (114.3 per 100,000 population 
[95% Cl=94.1-134.5)]). 

Although most (64%) persons with GSWs were transported to EDs by private vehi- 
cles, 8% of those treated were taken to EDs by emergency medical services (Table 2). 
Injuries to the eye, face, and head and neck accounted for 31% of all injuries. Hospitali- 
zation was required for 5% of cases; of these, 37% were associated with severe injury 
to the eye. 

Data on victim-shooter relationship were complete for 71% of cases (Table 2). 
Based on these data, 31% of injuries were self-inflicted, and 33% were caused by 
friends, acquaintances, or relatives. Data on 76% of the incidents indicated the type of 
injury: although most (66%) resulted from unintentional shootings, approximately 
10% were assaults; suicide attempts were rare (0.1%). Locale of the injury incident was 
known for approximately 55% of cases; approximately 45% of injuries occurred in and 
around a home, apartment, or condominium. 

Reported by: Office of Statistics and Programming, Div of Violence Prevention and Div of 
Unintentional Injury Prevention, National Center for Injury Prevention and Control, CDC. 

Editorial Note: An estimated 3.2 million nonpowder guns are sold in the United States 
each year; 80% of these have muzzie velocities >350 feet per second (fps) and 
50% have velocities from 500 fps to 930 fps (AC Homan, US Consumer Product Safety 
Commission, unpublished data, 1994). Most of these guns are intended for use by 
persons aged 8-18 years. At close range, projectiles from many BB and pellet guns, 


TABLE 1. Characteristics of children and teenagers aged <19 years treated in hospital 
emergency departments for BB and pellet gun-related injuries — United States, 
June 1992—May 1994 





Characteristic No.* (%) Ratet (95% Ci§) 
Sex 


Male 40,605 ( 86.1) 53.5 (45.1-61.9) 
Female 6,532 ( 13.9) 9.0 ( 6.7-11.3) 


Age (yrs) 
o- 41 1,040 ( 2.2) _ 
5-9 8,033 ( 17.0) 21.6 (16.5-26.7) 
10-14 24,400 ( 51.8) 66.6 (54.9-78.3) 
15-19 13,664 ( 29.0) 39.6 (31.8-47.4) 


Total 47,137 (100.0) 31.8 (26.8-36.8) 


*Based on weighted data from 959 BB and pellet gunshot injuries reported through the National 
Electronic Injury Surveillance System. 

tAnnualized rate per 100,000 population. 

5Confidence interval. 

tRate was not calculated because of the small number (21) of cases in this age group; interpret 
estimate with caution. 
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especially those with velocities >350 fps, can cause tissue damage similar to that 
inflicted by powder-charged bullets fired from low-velocity conventional firearms (3 ). 
Injuries associated with use of these guns can result in permanent disability or death 
(4); injuries from BBs or pellets projected from air guns involving the eye particularly 
are severe (5). For example, based on data from the National Eye Trauma System and 
the United States Eye Injury Registry—a system of voluntary reporting by ophthal- 
mologists—projectiles from air guns account for 63% of reported perforating eye 
injuries that occur in recreational settings (6). 

Despite the large number of BB and pellet gun-related injuries treated in hospital 
EDs each year (7), there are no nationaliy specified safety standards for nonpowder 
guns. Although voluntary industry standards were established in 1978 and revised in 
1992 (7), the effectiveness of these standards for preventing injuries has not been 
determined. These voluntary standards specify two types of warning labels, including 
one on the gun itself (“WARNING: Before using read Owner's Manual available free 
from [company name]”), and one on the packaging (“WARNING: Not a toy. Adult su- 
pervision required. Misuse or careless use may cause serious injury or death. May be 
dangerous up to [specific distance]' yards ([specific distance] meters).”) (7). The vol- 
untary standards also specify that the owner’s manual should provide instructions 
about handling and operating the gun safely, selecting safe and proper targets, caring 
for and maintaining the gun properly, storing of the gun in an unloaded state and in a 


tDistance is dependent on the type of gun and muzzle velocity. 


TABLE 2. BB and pellet gun-related injuries treated in hospital emergency departments 


(EDs) for children and teenagers aged <19 years, by selected characteristics — United 
States, June 1992-May 1994 


Characteristic No.* (%) |Characteristic No.* (%) 


Mode of transport to ED Victim-shooter relationst.ip 
Private vehicle 30,298 ( 64.3) | Seif 14,636 ( 31.0) 
Walked in 7,788 ( 16.5) | Friend/Acquaintance 9,280 ( 19.7) 
——— —. Relative 6,445 ( 13.7) 
service/Fire rescu Stranger 1,260 2.7) 
Ambulance 3,742 ( 8.0) | Other/Shooter not seen 1,821 ( 3.9) 
Police vehicle 468 ( 1.0) Not stated 13,695 ( 29.1) 
Other/Not stated 4,841 ( 10.2) ia asaatie j 
‘ ae ype of injury 
Primary body pert injured Unintentional 30,960 ( 65.7) 
Extremity 25,453 ( 54.0) | accauit 4,903 ( 10.4) 
bane jy ona Suicide attempt 34 0.1) 
' . 24 . 
Head/Neck 4,747 ( 10.1) Not stated 11,240 ( 23.8) 
Eye 2,839 ( 6.0) {Locale of injury incident 
Other 34 ( 0.1) | Home/Apartment/ 


Condominium 21,413 ( 45.4) 
ED discharge disposition 


ade Street/Highway 1,821 3.9) 
Not hospitalized 44,759 ( 95.0) Other property 1,389 2.9) 
Hospitalized 2,378 ( 5.0) 


School/Recreation area 1,104 2.3) 
Farm 90 0.2) 
Not stated 21,320 ( 45.2) 


Total 47,137 (100.0) 


* Based on weighted data from 959 BB and pellet gunshot injuries reported through the National 
Electronic Injury Surveillance System. 
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safe and proper manner, and always confirming that the gun is unloaded when 
removed from storage or received from another person (7). However, these standards 
do not include specifications regarding other important injury-prevention measures 
pertinent to minors (e.g., limits on maximum velocity and impact force of BBs and 
pellets or design modifications to clearly indicate when a gun is loaded) (8). 

in the United States, 14 states have enacted laws to regulate the sale or possession 
of nonpowder guns. Although most of these states restrict the purchase, possession, 
or use of these guns by minors aged <16 years or aged <18 years, such age restric- 
tions on the purchase of these guns are void in most of these states when a minor has 
obtained permission from a parent or guardian. 

Analysis of the NEISS data indicate that BB and pellet GSWs treated in hospital EDs 
typically result from an unintentional shooting of a young or adolescent male who 
either shot himself or was shot by a friend, acquaintance, or relative. Many of these 
shootings occur when using or playing with a gun in or around the home. These find- 
ings suggest that ready access to a BB or pellet gun and ammunition stored in the 
home and/or the lack of supervision during use of the gun may contribute substan- 
tially to the risk for injury among children and adolescents, especially for boys aged 
10-14 years. Although most BB and pellet gun injuries are unintentional, the findings 
from this analysis and from a statewide ED-based surveillance system in Massachu- 
setts (9) also indicate that BB and pellet guns sometimes have been used to 
purposefully inflict harm. 

Unintentional BB and pellet gun-related injuries that occur during unsupervised 
activities are preventable. Parents considering the purchase of a BB or pellet gun for 
their children should be aware of the potential hazards of these guns, and should heip 
to ensure the safety of their children in the presence of a BB or pellet gun. Children and 
teenaged users should recognize that these guns are not toys but are designed and 
intended specifically for recreational and competitive sport use. Parents or other 
adults should provide direct supervision at all times for each child who is using or 
observing the use of these guns. Each user should be educated about the potential 
danger of these guns, the importance of gun-safety practices, and how to safely han- 
die and fire the gun. The use of protective eyewear should be enforced during 
shooting activities. When not in use, all guns in the home should be kept locked up 
and unloaded. Subsequent efforts to reduce the severity and frequency of injuries as- 
sociated with BB and pellet guns should include determination of the effectiveness of 
a variety of interventions (e.g., technological, regulatory, environmental, and behav- 
ioral). 
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Lead Toxicity Among Bridge Workers, 1994 


Following publication of blood lead level (BLL) surveillance results from the Con- 
necticut Road Industry Surveillance Project (CRISP)* (7) in February 1995, CRISP staff 
were contacted by a primary-care physician in another state who monitors BLLs in 
bridge painters. After noting that some bridge workers with elevated BLLs had been 
evaluated in his clinic, the physician established a medical program to monitor lead- 
exposed bridge workers; all blood lead determinations were performed by an 
Occupational Safety and Health Administration (OSHA)-certified medical laboratory. 
This report summarizes BLL results from the physician’s medical monitoring for 
March-December 1994, compares these findings with CRISP data, and indicates that 
the prevalence of elevated BLLs in bridge workers remains substantial. 

During March-December 1994, the physician’s monitoring database recorded BLLs 
from 373 bridge workers employed by 35 painting contractors in eight states’. Of the 
225 bridge workers for whom information about specific occupation was available, 
146 (65%) were employed as painters/sandblasters. Most (369 [99%]) of the 373 moni- 
tored workers were men. Of the 269 (72%) workers for whom age data were available, 
mean age was 35.7 years (range: 17-64 years). During this period, 168 (45%) of the 
workers had one BLL recorded, 84 (23%) had two, 65 (17%) had three, and 56 (15%) 
had four or more. The mean of the most recent BLL for these 373 workers was 
27.2 ug/dL (standard deviation: 16.1 g/dL; range: <2-72 g/dL). More than half 
(194 [52%]) of the workers had a BLL >25 pg/dL, and 35 (9%) had a level >50 pg/dL 
(Table 1, page 919). 

One of the national health objectives for the year 2000 is the elimination of occupa- 
tional lead exposures associated with BLLs >25 y1g/dL (objective 10.8) (2). The OSHA 
Interim Final Standard for Lead in Construction requires medical removal from further 
exposure of any employee with a BLL >50 g/dL (3 ); the most recent BLL of 35 workers 
equaled or exceeded this level. The physician reported these levels to the respective 
employers and recommended medical removal of these workers. 

Reported by: KF Maurer, MD, MR Cullen, MD, ME Garcia, MPH, Occupational and Environmental 
Medicine Program, Yale Univ School of Medicine, New Haven; M Erdil, MD, Occupational 
Medicine Svcs of Immediate Medical Care Center, Wethersfield, Connecticut. SK Hammond, 
PhD, School of Public Health, Univ of California, Berkeley. Industrywide Studies Br, Div of 


Surveillance, Hazard Evaluations, and Field Studies, National Institute for Occupational Safety 
and Health, CDC. 


(Continued on page 919) 


*CRISP is an ongoing statewide medical surveillance system in Connecticut, which is funded 
by CDC's National Institute for Occupational Safety and Health (NIOSH) and designed to 
prevent lead toxicity in bridge workers. 

tArkansas, Florida, Georgia, Kentucky, New Jersey, New York, Ohio, and Tennessee. 
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FIGURE |. Notifiable disease reports, comparison of 4-week totals ending Decem- 
ber 9, 1995, with historical data — United States 


DISEASE DECREASE INCREASE CAs WeEKS 
Hepatitis A 1,415 
Hepatitis B 
Hepatitis, C/Non-A, Non-B 
Legionellosis 
Malaria 
Measies, Total* 
Meningococcal Infections 
Mumps 
Pertussis 
Rabies, Animal 
Rubeila 





T es es T 


0.03125 0.0625 0.125 0.25 0.5 1 
Ratio (Log Scale)" 


Beyond Historical Limits 


*The large apparent decrease in the number of reported cases of measles (total) reflects dramatic 
fluctuations in the historical baseline. 
Ratio of current 4-week total to mean of 15 4-week totals (from previous, comparable, and 
subsequent 4-week periods for the past 5 years). The point where the hatched area begins is 
based on the mean and two standard deviations of these 4-week totals. 


TABLE |. Summary — cases of specified notifiable diseases, United States, 
cumulative, week ending December 9, 1995 (49th Week) 





Cum. 1995 
--——— 


Anthrax - Psittacosis 
Brucellosis 83 Rabies, human 
Cholera 16 Rocky Mountain Spotted Fever 
Congenital rubella synd 6 Syphilis, congenital, age < 1 year' 
Diphtheria - Tetanus 
H. philus infil 1,086 Toxic shock syndrome 
Hansen Disease 129 Trichinosis 
7 Typhoid fever 











Plague 
Poliomyelitis, Paralytic 














*Of 1,061 cases of known age, 259 (24%) were reported among children less than 5 years of age 


‘Updated beg | from reports to the Division of STD Prevention, National Center for Prevention Services. This total through 
third quarter 1995. 


- NO reported cases 
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TABLE Il. Cases of selected notifiable diseases, United States, weeks ending 
December 9, 1995, and December 10, 1994 (49th Week) 


Hepatitis (Viral), by type 








Reporting Area o B C/NA.NB Legioneilosis 
1995 1994 1995 1994 1995 1994 1995 1994 1995 1994 
UNITED STATES 330,311 27,265 9429 10,813 3.507 1,098 1476 
NEW ENGLAND 6,005 190 
Maine 80 12 
11 20 
5 1 
129 83 
34 8 
86 66 
MID. ATLANTIC 1,699 1,22 
Upstate N.Y. 457 2 377 
7 
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775 369 
266 305 
201 176 
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234 

202 

378 

58 


584 
63 
46 

394 
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2 

31 
44 
563 
8 

250 
19 

107 
53 

286 
49 
63 


~N 
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W.S. CENTRAL 
Ark. 


La. 
Okla. 
Tex. 
MOUNTAIN 
Mont. 
Idaho 
Wyo. 
Colo. 

N. Mex. 
Ariz. 
Utah 
Nev. 


PACIFIC 
Wash. 


18 





N: Not notifiable U: Unavailable -: No reported cases C.N.M.1.: Commonwealth of Northern Mariana Isiands 
“Updated monthly to the Division of HIV/AIDS Prevention, National Center for Prevention Services, last update November 30, 1995. 
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TABLE Il. (Cont’d.) Cases of selected notifiable diseases, United States, weeks ending 
December 9, 1995, and December 10, 1994 (49th Week) 


Measles (Rubeola) 
Lyme 
Reporting Area Disease Malaria Indigenous imported* Total 
1995 | 1994 | 1995 | 1994 | 1995 | 1995 | 1995 | 1995 | 1995 | 1994 
UNITED STATES 8857 11,987 1,194 1,043 - - 26 4287 889 
NEW ENGLAND 2,003 2,712 47 71 - : 2 10 
Mai 34 - - 
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*For imported measies, cases include only those resulting from importation from other countries. 
N: Not notifiable U: Unavailable -: No reported cases 
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TABLE Il. (Cont’d.) Cases of selected notifiable diseases, United States, weeks ending 
December 9, 1995, and December 10, 1994 (49th Week) 





Reporting Area 


Tuberculosis 


Rabies, 











|= Cum. 
1995 | 1995 | 1994 





1995 1994 





1995 1994 





Animal 
Cum. Cum. 
1995 1994 





UNITED STATES 
NEW ENGLAND 


MID. ATLANTIC 
Upstate N.Y. 
N.Y. City 

N.J. 

Pa. 

E.N. CENTRAL 
Qhio 

ind. 

MM. 

Mich. 

Wis. 

W.N. CENTRAL 
Minn. 


E.S. CENTRAL 
Ky. 


Tenn. 
Ala. 
Miss. 


W.S. CENTRAL 
Ark. 

La. 

Okla. 

Tex. 
MOUNTAIN 
Mont. 


216 


_ 
w 
= 


-_ 
, ono 8.14, 2588 
1 O@~ WowG. ++ 


= 


1 Oe, + © 


14,283 19,731 


6,426 7,314 
1,789 





U: Unavailable 


-: no reported cases 
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TABLE Ill. Deaths in 121 U.S. cities,* week ending 
December 9, 1995 (49th Week) 





y Age (Years) Pad’ All Causes, By Age (Years) 
zs.a4| 24] 1 
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“Mortality data in this table are voluntarily reported frorm 121 cities in the United States, most of which have populations of 100,000 or 
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'Pneumonia and influenza. 

5 Because of changes in reporting methods in these 3 Pennsytvania cities, these numbers are partial counts for the current week. Com 
counts will be available in 4 to 6 weeks. 

Total includes unknown ages. 

U: Unavailable -: no reported cases 
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Editorial Note: An estimated 90,000 bridges in the United States are coated with lead- 
based paints (4), which become a hazard to workers when these structures are 
refurbished or demolished. High exposures to lead among bridge workers were first 
documented in 1982 (5), and in 1992, personal exposures of a cohort of bridge work- 
ers to airborne lead ranged from 3690 g/m? to 29,400 g/m? for abrasive blasters and 
from 5 ug/m* to 6720 ug/m? for workers in other job categories (6). Despite such high 
exposures, bridge workers have typically accounted for only a small proportion of 
workers with elevated BLLs who are reported to lead registries, probably reflecting 
both a lack of medical monitoring of this worker population and underreporting of 
elevated results (7). In contrast, in Massachusetts, where blood lead monitoring has 
been required for workers involved in lead paint removal and structural painting since 
1990, bridge painters have accounted for approximately one third of workers with 
BLLs 260 j1g/dL and for whom specific industry/occupation information was available 
(8). 

CRISP was initiated in 1990 to reduce lead exposure and toxicity in Connecticut 
bridge workers through the incorporation of worker protection measures into road 
construction contracts. During 1991-1994, mean BLLs among painters/blasters in 
Connecticut declined from 41.8 yig/dL to 16.6 pig/dL (7). However, in May 1993, OSHA 
promulgated the Interim Final Standard for Lead in Construction (3), which lowered 
the permissible lead exposure limit in the construction industry from 200 pg/m? to 
50 g/m? and implemented requirements for exposure assessment, respiratory pro- 
tection, protective clothing and equipment, hygiene facilities and practices, medical 
surveillance, medical-removal protection, employee training, signs, and record keep- 
ing. Because of the overlap in the periods of implementation of CRISP and the OSHA 
Interim Standard, the independent effects of these interventions in reducing BLLs 
among Connecticut bridge workers cannot be determined. 

The findings in this report indicate that, in other states, lead exposure and elevated 
BLLs are problems among bridge workers that persist despite the regulatory require- 
ments of the OSHA standard. In contrast to the elevated BLLs observed among these 
workers, only a small proportion of the 949 Connecticut bridge workers monitored 
by CRISP during the same period had elevated BLLs (Table 1). The mean of 
the most recent BLL in Connecticut bridge workers monitored by CRISP during 


TABLE 1. Blood lead levels (BLLs) in bridge workers monitored by a primary-care 
physician and the Connecticut Road Industry Surveillance Project (CRISP), 
March-December, 1994 





Primary-care 
BLL physician's database* CRISP data 
(ug/dL) No. (%) No. (%) 


<20 133 ( 36) { 82) 
20-29 80 ( 21) 109 ( 11) 
30-39 70 ( 19) 48 ( 5) 
40-49 55 ( 15) 12 ( 1) 

250 35 ( 9) 5 ( 1) 


Total 373 (100) 949 (100) 


*Worker population obtained from Arkansas, Florida, Georgia, Kentucky, New Jersey, New York, 
Ohio, and Tennessee. 
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March-—December 1994 was 11.7 g/dL (standard deviation: 9.5 g/dL; range: <5- 
56 g/dL), less than half the mean’ among the group of bridge workers in this report. 

Data from CRISP differ from the data in this report because CRISP data are compre- 
hensive and represent nearly all lead-exposed bridge workers in Connecticut, while 
the data in this report are not comprehensive, were not collected according to a 
specific sampling scheme, and may not be representative of all bridge workers in 
the eight states from which the specimens were obtained or generalizable to bridge 
workers in other states. Despite this limitation, the substantially lower proportion of 
workers with elevated BLLs—and generally lower BLLs—in the CRISP program sug- 
gests that a strategy like CRISP which uses contract heaith and safety language that 
requires medical management with centralized data reporting and intervention, is in- 
dependently effective in lowering BLLs. NIOSH and CRISP have initiated efforts to 
adapt the CRISP approach for implementation in other states. 
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Work-Related Injuries Associated with Falls During ice Storms — 
National Institutes of Health, January 1994 


Although some environmental cold-related occupational health problems have 
been described previously (e.g., hypothermia and related thermal conditions) (7), the 
risks associated with pedestrian injuries related to surface ice are not well charac- 
terized. During January 18-31, 1994, freezing rain and record cold temperatures 
created icy conditions in the Washington, D.C., area that were sufficiently severe to 
prompt early or complete closure of the operations of the National Institutes of Health 
(NIH) and many other public- and private-sector organizations. During this period, the 
Occupational Medical Service (OMS) of NIH and a local hospital that provides most 
initial care for workplace-related problems among NIH employees noted a substantial 
increase in fall-related injuries. This report summarizes an analysis of OMS data re- 
garding these injuries during January 18-31, 1994. 
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Falls During Ice Storms — Continued 


OMS logs were reviewed for work-related acute musculoskeletal injuries sustained 
by NIH employees (total estimated: 18,000) during January 18-31. Additional details 
about diagnosis and disposition were obtained for each case from clinical charts and 
workers’ compensation claims files. In June 1994, all injured employees were con- 
tacted by telephone to assess 1) the presence of persisting symptoms and/or need for 
ongoing medical care, and 2) lost work time attributable to the injury. For those un- 
available by telephone, an attempt was made to obtain this information from clinical 
and compensation files. 

During the 2-week period, OMS recorded 53 NIH employees with acute muscu- 
loskeletal injuries. Of these, 22 (42%) injuries were bruises and contusions; 24 (45%), 
strains or sprains; and seven (13%), fractures. When calculated as quarterly rates and 
compared with the first quarter of 1993, the type-specific rates during 1994 increased 
fourfold, 15-fold, and fivefold, respectively. Of the 53 injuries, 39 (74%) resulted from 
falls on ice on NIH campuses, including all seven fractures (four coccygeal and three 
upper extremity), 15 (63%) strain/sprains, and 17 (77%) bruises/contusions. Based on 
follow-up contact in June 1994, 12 (38%) of the 32 who had fallen on the ice and for 
whom current information could be obtained continued to have symptoms and to re- 
ceive treatment. Based on referrals for outside medical care, bills paid, and work time 
lost, the overall direct cost attributable to the ice-related injuries among NIH employ- 
ees was estimated to be $20,000. 

Reported by: LG Stansbury, MD, AA Swinson, MD, JM Schmitt, MD, MB Stevens, KR Kobayashi, 
CP Vangellow, Occupational Medical Svc; D Lampkins, Grounds and Maintenance, National 
Institutes of Health. Div of Safety Research, National Institute for Occupational Safety and 
Health, CDC. 

Editorial Note: The substantial increase in outdoor ice-related falls among NIH 
employees is consistent with reports for communities characterized by consistently 
severe winters or by only occasionally severe winter weather (2,3 ). However, because 
the comparison period in this report included a major blizzard (March 1993), the in- 
creased rates of fall-related injury during early 1994 highlighted the risks especially 
associated with icy conditions (4,5). 

Although icy conditions persisted in the Washington, D.C., area during February 
1994, the number of outdoor fall-related injuries on NIH campuses declined to 
predicted levels, probably reflecting the availability and spreading of dry sand by NIH 
grounds and maintenance staff and the clearing to dry pavement of outdoor parking 
areas and major walkways. In addition, coverage by local news media promoted 
awareness of the needs for appropriate foot-gear and avoiding unsanded or otherwise 
unmaintained areas. Prompt implementation of such measures during future icy con- 
ditions should reduce the occurrence of fall-related injuries. 

An NIH requirement that information about occupational injuries sustained by NIH 
employees be recorded enabled the assessment of the incidence, severity, and esti- 
mated costs of the ice-related injuries described in this report. The establishment and 
maintenance of such occupational injury surveillance systems by employers permits 
assessment of the need for and effectiveness of injury intervention strategies. 
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Poverty and Infant Mortality — United States, 1988 


Although previous reports have documented that rates of low birthweight and 
intrauterine growth retardation are higher among infants of women living in poverty 
(7), the infant mortality risk among infants born to women with low incomes has not 
been characterized recently. To analyze the relation between parental low income and 
infant mortality, CDC analyzed data from the 1988 National Maternal and Infant Health 
Survey (NMIHS) (the most recent data available). This report presents the findings of 
the analysis and indicates that for women with household incomes below the poverty 
level* in 1988, the infant mortality rate was 60% higher and the postneonatal mortality 
rate was twice as high as those for women living above poverty level. 

NMIHS was a national population-based survey that collected data about preg- 
nancy outcomes from vital records and questionnaires administered by mail and 
telephone. The survey had two stratified systematic samples: 13,417 women who had 
had a live-born infant in 1988 and 8166 women whose infant had died within 1 year 
after birth (2). Of the mothers in the live-born infant sample and the infant death sam- 
ple, 9953 (74%) and 5332 (65%), respectively, participated in the survey. Data on 
household income and. household size from the NMIHS maternal questionnaire were 
used to classify women as living below or above the U.S. poverty threshold (in 1988: 
$12,092 for a family of four) (3). Because previous studies consistently demonstrated 
relatively high risks for adverse pregnancy outcomes among blacks, black infants 
were oversampled in NMIHS to allow for more detailed analysis of this group (4). 
Data are presented only for blacks and whites because numbers for other racial/ethnic 
groups were too small for meaningful analysis. 

An infant death was defined as the death of a live-born infant before his or her first 
birthday; a neonatal death, as the death of a live-born infant <28 days after birth; and 
a postneonatal death, as the death of a live-born infant 28-364 days after birth (4). 
Data were statistically weighted to reflect the number of live births and infant deaths 
in the United States in 1988, and mortality rates were computed as estimates of the 
number of deaths per 1000 live births. Risk ratios were calculated by dividing the 
mortality rate for infants born to women living below the poverty threshold by 
the mortality rate for infants born to women iiving above the poverty threshold. 
Confidence intervals (Cis) for the risk ratios were computed using SUDAAN (5 ). Mor- 
tality rates and risk ratios for the relation of income to mortality were calculated for six 


*Poverty statistics are based on a definition originated by the Social Security Administration 
in 1964, subsequently modified by federal interagency committees in 1969 and 1980, and 
prescribed by the Office of Managernent and Budget as the standard to be used by federal 
agencies for statistical purposes. 
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sociodemographic and behavioral variables that consistently have been associated 
with both poverty and infant mortality (4): marital status, maternal age, cigarette 
smoking during pregnancy, timing of the first prenatal-care visit, maternal educational 
attainment, and race of the mother. 

Based on NMIHS, overall, 20.1% of the women who delivered live-born infants in 
1988 reported a household income below the poverty level (Table 1). However, the 
percentage of women living below poverty level varied substantially in relation to spe- 
cific risk characteristics (e.g., 6.8% of mothers with >12 years of education compared 
with 45.8% of those with <11 years). Overall, 13.9% of mothers did not report informa- 
tion about household income. 

In the total 1988 NMIHS birth population, the overall estimated infant mortality rate 
was 10.0 per 1000 live-born infants. However, the rate varied by poverty level and was 
8.3 for infants of women with incomes above poverty level and 13.5 for women with 
incomes below poverty level (risk ratio [RR]=1.6 [95% Cl=1.5—1.8}) (Table 2). The over- 
all association between poverty and infant mortality was stronger for postneonatal 
deaths (RR=2.0 [95% Cl=1.8-2.3]) than for neonatal deaths (RR=1.4 [95% Cl=1.3-1.6)). 

Compared with the rates for infants of mothers living above poverty level, the rates 
for infants of mothers living below poverty level were consistently higher among 
women who were married, aged 218 years, received prenatal care during the first 
trimester of pregnancy, had 212 years of education, and were either smokers or non- 
smokers (Table 2). There was no relation between poverty and mortality rates for 
infants born to mothers aged <17 years or mothers who did not receive prenatal care 
during the first trimester of pregnancy. The association between poverty and infant 
mortality was stronger for infants born to white women (RR=1.5 [95% Cl=1.3-1.7]) 
than for those born to black women (RR=1.1 [95% Ci=1.0-1.3]). For blacks, while neo- 
natal death rates were similar for infants born to women living above or below 
poverty level (RR=0.9 [95% Ci=0.8-1.1]), postneonatal death rates were higher for in- 
fants of women living below poverty level (RR=1.6 [95% Cl=1.4-1.9)). 

Reported by: Infant and Child Health Studies Br, Div of Health and Utilization Analysis, National 
Center for Health Statistics, CDC. 

Editorial Note: An association between poverty and risk for increased infant mortality 
in the United States was first noted in the early 1900s (5 ). However, information about 
income has not been routinely available on U.S. birth or death certificates, and esti- 
mates of the excess risk for death among infants born to women living in poverty can 
be derived primarily from special surveys such as the NMIHS (7,5). 

The findings in this analysis of NMIHS indicate that, for infants born to women 
living in poverty in the United States in 1988, overall excess mortality risk was ap- 
proximately 60% compared with infants born to women living above the poverty level. 
Although higher proportions of women living below poverty level than above were in 
high-risk groups (i.e., unmarried, adolescent, smokers, black, or had had late or no 
prenatal care), the higher risk for death among infants born to women living below the 
poverty level was not associated with these maternal characteristics. Instead, the ef- 
fect of poverty was stronger for infants born to women who were otherwise at low 
absolute risk for infant mortality (i.e., women who were married, aged 218 years, 
nonsmokers, white, had had early prenatal care, or with >12 years of education). One 
possible explanation for this is that mortality rates for infants born to high-risk women 
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TABLE 1. Percentage distribution of infants born to women above and below the 
poverty level*, by selected maternal characteristics — National Maternal and Infant 
Health Survey, United States, 1986" 





Household income 





A Below Above 
infants poverty level poverty level 
Maternal characteristic (n=9953) % (SES) % (SE) 








Marital status 
Married 5869 (0.5) (0.7) 
Unmarried 4084 (1.3) (1.3) 


Age (yrs) 
$17 679 (3.2) (3.1) 
218 9274 (0.5) (0.6) 


Cigarette smoking 
during pregnancy 
Yes 2997 (1.1) 59.1 (1.3) 
No 6956 (0.6) 69.0 (0.7) 
First prenatal-care visit 
1st-3rd month 
of pregnancy 6903 14.9 (0.5) 72.6 (0.7) 
After 3rd month or none 3050 37.3 (1.3) 44.1 (1.4) 


Education 
$11 yrs 2454 45.8 (1.5) 32.5 (1.5) 
12 yrs 4098 20.5 (0.8) 65.4 (1.0) 
>12 yrs 3401 6.8 (0.5) 83.4 (0.8) 
Race! 
White 4703 16.0 (0.6) 71.6 (0.8) 
Black 4960 40.6 (0.8) 37.5 (0.8) 


Total 9953 20.1 (0.5) 66.0 (0.6) 


*In 1988, the poverty threshold was $12,092 for a family of four (3). 
tMost recent year for which data were available. 
5Standard error. 


INumbers for other racial/ethnic groups (n=290) were too small for meaningful analysis. 





are already so high—even among those living above poverty level—that poverty has 
little additional effect. 

The NMiIHS data also indicate that the relation of poverty to mortality was espe- 
cially strong for postneonatal death, with approximately a twofold excess risk for 
postnecnatal death among infants of women living in poverty. This finding is consis- 
tent with the established concept that environmental factors are more often 
associated with postneonatal deaths than with neonatal deaths (4,6-8 ). 

The findings in this report are subject to at least two limitations. First, the non- 
response rates for mothers among the live-born infant sample and the infant death 
sample were substantial (26% and 35%, respectively); however, postsampling adjust- 
ments were made to account for nonresponse (2). Second, because 14% of NMIHS 
respondents did not report information about household income—and the percentage 
was even higher for relatively high-risk groups (Table 1)—the relation between 
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poverty and infant mortality may have been biased. Although the direction of this 
potential bias is unknown, its magnitude is probably relatively small. 

A high proportion of the increased risk for death among infants born to women 
living in poverty reflects an excess of postneonatal deaths, many of which are caused 
by infectious etiologies or injuries (7) and which can be prevented by medical care 
and public health interventions. Strategies to reduce the excess risk for postneonatal 
death in low-income families include increasing the availability of health care in medi- 
cally underserved areas and removing the financial barriers to health care. In addition, 
improved access to health care should be linked to education and community- 
oriented programs to inform parents about preventive measures for infections (e.g., 
rehydration for diarrhea) and injuries (e.g., child restraints and smoke detectors). Iden- 
tification of infants at high risk for postneonatal death can assist in ensuring that such 
infants receive adequate health care; this strategy was used to reduce postneonatal 
death rates in a statewide intervention program in West Virginia, in which high-risk 
infants were linked with primary-care physicians who provided specified care plans 
(9). 

The Public Health Service recently highlighted the need for improved charac- 
terization of inequalities in health (10), and in September 1994, participants at a 
conference sponsored by the National Institutes of Health concluded that research 
efforts should focus on the mechanisms that link social and economic disparities to 
health (10). The findings in this report suggest that planning efforts for maternal and 
child health programs should include consideration of low income, in addition to 
other social and behavioral characteristics, such as adolescent childbearing, cigarette 
smoking during pregnancy, access to prenatal care, low maternal educational attain- 
ment, and race/ethnicity. 
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